Problem 7.2 Write general expressions for the electric and magnetic fields of a
1-GHz sinusoidal plane wave traveling in thg-direction in a lossless nonmagnetic
medium with relative permittivitys, = 9. The electric field is polarized along the
x-direction, its peak value is 6 V/m, and its intensity is 4 V/nt at0 andy = 2 cm.

Solution: For f =1 GHz, i, = 1, andg, = 9,

w = 2nf = 2rmx 10° rad/s

2m  2m 2mtf 2 x 10°
Kk— 5= TO\/E_ T\/Er_ W\@_ZOnrad/m

E(y,t) = X6cog2mx 10°t — 20ny + @)  (V/m).
Att=0andy=2cm,E=4V/m:

4=6c0g—20mTx 2 x 102+ @) = 6cog —0.41T+ @y).

Hence,
@—0.4m=cos ! (2) =0.84rad
which gives
@w=21rad=12019
and

E(y,t) = X 6cog2mx 10°t — 20ry + 12019°)  (V/m).




